To describe a novel model of care that uses community-based paramedics to deliver a modified version of the evidence-based hospital-to-home Care Transitions Intervention (CTI) to a new context: the emergency department (ED)-to-home transition. DESIGN: Single-blind randomized controlled trial. SETTING: Three EDs in 2 cities. PARTICIPANTS: Through June 2017, 422 individuals discharged home from the EDs who provided consent and were randomized to receive the modified CTI.
further ED care, are hospitalized or placed in a nursing home, or die. [3] [4] [5] [6] [7] [8] [9] [10] Suboptimal quality of care transitions is one critical factor that may contribute to these poor outcomes. The discharge process often fails to ensure that people leaving the ED understand essential next steps such as managing medications, obtaining follow-up care, and identifying symptoms that require immediate medical attention. Although the ED discharge process delivers oral and written instructions pertaining to these issues, it lasts on average only 4 minutes. 11 Not surprisingly, comprehension is deficient in 78% of individuals, regardless of age. 12 As few as 32% of individuals discharged from the ED follow up with their primary care provider in the 30 days after discharge. 13, 14 Interventions to improve the transition include telephone follow-up, discharge planning, case management, and comprehensive assessments, but few interventions have demonstrated a consistent and statistically significant benefit. 13, [15] [16] [17] [18] [19] Furthermore, interventions that have been found to benefit are difficult to implement without interfering with care processes in the time-pressured ED, limiting widespread uptake and sustainability.
We describe an innovative approach to improve the ED-to-home transition. By modifying the Care Transitions Intervention (CTI), an evidence-based, commonly used hospital-to-home transitions program, to the ED-to-home context, we sought to improve this transition for older adults. 20, 21 Using paramedics to serve as coaches who deliver the CTI leverages unique features of this type of care provider such as wide availability, advanced training, and community respect. We outline our modified ED-tohome CTI program and describe its feasibility, acceptability, and ability to support older adults transitioning from the ED to home. We conclude by discussing lessons learned from this intervention.
MODEL OF CARE Program Setting and Research Context
We implemented the ED-to-home CTI program in Dane County, Wisconsin, and Monroe County, New York, in the context of a randomized controlled trial evaluating its effectiveness. The study began in January 2016 in Monroe County (two EDs) and February 2016 in Dane County (one ED) and will continue through 2019.
In the trial, individuals age 60 and older discharged home from the ED are approached and, if they consent to participate, randomized to the CTI program or usual care. The core investigators are blinded to who receives the intervention. Staff are blinded unless a participant reveals that he or she received coaching. One informal caregiver per participant who is present may participate. We survey all participants in the ED to determine demographic and clinical characteristics and 4 and 30 days after discharge to ask about healthcare use and opinions. We survey caregivers in the ED to determine demographic characteristics and 30 days after discharge to ask their opinions about the program. We also review medical records of participants to measure healthcare use. Participants do not have to arrive at the ED through the ambulance-based emergency medical services (EMS) system. Thus, although it is possible that the program paramedics provide EMS services in the context of a 911 call for control group participants, it is unlikely because of the large number of paramedics in the affiliated program agencies. The University of Wisconsin and University of Rochester institutional review boards approved the study with written informed consent.
A Pragmatic Application of the CTI to the ED-to-Home Context
The hospital-to-home CTI program is a 4-week program supporting people discharged from the hospital, with a trained coach providing one in-person visit in the hospital before discharge, one in-person home visit, and up to 3 telephone calls. 21 During these encounters, the coach uses motivational interviewing techniques, behavior modelling, skill transfer, and role playing to improve selfmanagement. Areas of focus include effective medication management, primary care provider follow-up, red flag awareness, and maintenance of a personal health record. Coaches do not deliver services (e.g., make appointments). We made 2 changes to the CTI, driven by pragmatic considerations described below. By retaining other CTI features, we pursued a balance between modifications necessary for success in the ED-to-home transition and preservation of characteristics of the validated CTI.
Through discussions among members of the research team, which includes CTI experts, geriatricians, emergency physicians, EMS physicians, and paramedics, we first determined that the in-person coach visit in the ED would be impractical. Therefore, we briefly introduce the program in the ED as part of obtaining consent and schedule a home visit to occur soon after ED discharge, ideally within 48 hours.
Second, we centered program delivery on paramedics instead of nurses, as used in the original validation. 20 Paramedics were chosen because, if implemented broadly, an ED-to-home CTI program would require home visits to occur in urban, suburban, and rural communities, on any day of the week. The wide availability of the EMS system fits such demanding requirements. The national movement to leverage the EMS system and paramedics to improve community health, known as community paramedicine, has resulted in many EMS agencies displaying interest in such activities. 22 Accordingly, we work with the Madison Fire Department in Dane County and CHS Mobile Integrated Healthcare in Monroe County to supply and manage the program's community paramedic coaches. EMS providers possess certifications at different levels. For this program, we chose to use paramedics, because they require the greatest training (approximately 1,500 hours) to achieve certification. We considered EMS providers with other certifications but decided to include staff with a greater depth of healthcare experience and training. Paramedics at either agency were able to apply to participate in this first study. Agency leadership and research staff interviewed applicants and chose a team of 4 in each city to receive training and serve as community paramedic coaches. 
Community Paramedic Coach Training
The CTI requires that paramedics shift from solving problems (e.g., when the person is not breathing, intubate) to coaching. Thus, we provided specific training to reinforce the knowledge, skills, and attitudes necessary for successful coaching through a curriculum for participating community paramedics (Table 1) . Because we used paramedics, we did not feel the need to provide medical education other than in aging-specific topics. We required coaches to read certain material; watch some video podcasts; and participate in experiences such as shadowing a CTI coach, emergency physician, and geriatrician; participate in simulation and mentored coaching; and complete the standard in-person CTI training by the Care Transitions Program (University of Colorado-Denver, Aurora, CO). 23 An evaluation of this training program has been published. 24 We also provided continuing education through regular review sessions that discussed patients and challenges that coaches encountered and annual trainings from the Care Transitions Program to reinforce concepts.
Program Features: Enrollment
Study participants were community-dwelling older adults (aged 60) who lived in Dane or Monroe County and received primary care from either university-associated health system. We avoided focusing on specific subgroups because a study aim is to determine which types of individuals would benefit from the ED-to-home CTI.
Integrating the CTI into the fast-paced ED environment required coordination with ED operations. We queried each eligible individual's ED care provider to determine whether he or she would be discharged home. Research assistants approached individuals who were likely to be discharged home and obtained informed consent to participate from the individuals or his or her legally authorized representative. To minimize program attrition, research assistants scheduled the home visit in the ED and gave participants a card with the coach's photograph and scheduled visit time. We provided the coach with the participant's demographic information and ED discharge instructions (included in the AfterVisit Summary: Epic Corporation, Verona, WI) but not the physician note, because the program's purpose is coaching rather than direct medical care.
Program Features: Home Visit
Paramedic coaches traveled to the participant in a marked vehicle and in uniform but without emergency medical equipment. This approach differentiated coaching from delivery of direct medical care. For personal safety, coaches checked public safety databases for any alerts (e.g., violent dogs). They called the participant shortly before the visit to ensure that he or she was home and that the visit time was still convenient. Such contact eliminated unnecessary travel and served as a reminder. Upon arrival at the residence, if coaches identified an emergency situation, they were to contact a physician member of the study team at each site and, if necessary, request an ambulance, although this has not happened.
During the visit, coaches delivered the CTI as detailed in the Care Transitions Program 20, 21 Each participant's personal goals, which may be related to the reason for his or her ED visit, determined the agenda for the visit. Conversations during the coaching visit included the reconciliation of medications using a medication discrepancy tool, maintaining the personal health record to facilitate communication, understanding the role of follow-up visits, and demonstrating awareness of red flags. 20, 21, 31, 32 Program Features: Follow-Up
Coaches performed up to 3 follow-up telephone calls, supporting participants by discussing progress towards their goals, recapping encounters with health professionals, and reinforcing previous discussions. We did not require that coaches complete 3 calls with all participants. We gave coaches, in conjunction with participants, the discretion to determine whether additional calls would have value.
Coaches logged each home visit and telephone call.
Evaluation
Our preliminary evaluation of the ED-to-home CTI program focuses on feasibility, which we defined as the ability to enroll and retain participants and complete recommended contacts; acceptability, which we defined as satisfaction with the program; and fidelity to the CTI model. We first report characteristics of intervention-group participants, including Generalized Anxiety Disorder-2, 25 Patient Health Questionnaire-9, 26 Patient-Reported Outcomes Measurement Information System Social Isolation, 27 Blessed Orientation-Memory-Concentration, 28 and Perceived Health Competence Scale 29 scores and activity of daily living deficiencies. 30 To evaluate feasibility, we report overall eligibility and enrollment rates as of June 2017, proportion of coaching home visits and telephone calls completed, and program operational information (e.g., time metrics). For acceptability, we provide participant-and caregiver-reported satisfaction on surveys.
To evaluate program fidelity, we characterize the data on coaching services delivered to participants originating in logs that coaches completed, as well as frequency and duration of calls. Finally, we present outcomes regarding medication discrepancies through the Medication Discrepancy Tool, 31 physician follow-up, participant activation through the Perceived Health Competence Scale, 32 and the quality of the care transition through the Care Transitions Measure-3 (range 0-100, higher scores indicate a better transition). 33 Evaluation data pertain to the period from program start to June 30, 2017 (University of Wisconsin) or June 28, 2017 (University of Rochester).
RESULTS
Of the 2,558 individuals approached, 853 were eligible, enrolled, and randomized, with 422 allocated to receive the CTI Program (Figure 1 ), 98 caregivers consented to participate. Table 2 characterizes these groups and describes posttransition outcomes, including physician follow-up. Figure 1 and Table 3 provide measures of program feasibility. Coaches successfully completed home visits and telephone coaching at high rates. On average, the home visit required nearly 1 hour, and preparation travel time required an additional hour. We asked the paramedic coaches whether the initial home visit had to be an in-person visit, as opposed to a telephone call. For 324 (91.5%) participants, the coaches responded that they felt that a telephone call could not replace the initial home visit. Participants reported that the CTI program was highly acceptable, with 244 participants (76.2%) and 69 caregivers (83.1%) reporting being likely or extremely likely in the future to choose an ED with the CTI program over one without.
Finally, we report the services delivered as part of the CTI in Table 3 . Fidelity with the CTI services were greater than 90% on all measures except one.
DISCUSSION
We found that delivering the CTI for the ED-to-home transition is feasible and acceptable (Table 3) . Particularly notable is the CTI coaches' identity as community paramedics, because this is the first published evaluation of them in this role. Although the effectiveness of the program will be unclear until the results of the randomized controlled trial become available, the findings reported herein are promising and provide preliminary support for an ED-to-home CTI Program.
Care transitions have been focused on as a say to improve care. [4] [5] [6] [7] [8] [9] [10] 34 The CTI was developed to address hazards during the hospital-to-home transition through coaching, and it was found that this approach reduced hospital readmissions and costs. 35, 36 This success accounts for our approach to applying the CTI approach to the EDto-home context and making as few changes as possible. Coaches successfully provided coaching in the focus areas (Table 3 ) and identified common needs (e.g., medication discrepancies, Table 3 ). These findings generally indicate strong fidelity to the program.
Other researchers have worked to improve the ED-tohome transition by identifying problems and directly addressing them but have encountered challenges related to the feasibility and effectiveness of their programs. For instance, although a discharge planning and follow-up program that lasted 30 minutes per person during the ED stay increased satisfaction, it did not decrease ED revisits within 14 days. 17 A number of other researchers have similarly developed and implemented assessment and intervention programs only to find no significant decrease in ED visits 18, 19, 37, 38 In contrast, a promising ED-to-home intervention has been modeled on the CTI using coaches from community area agencies on aging. 39 Although the exact details of the modification have not been published, a randomized controlled trial with 69 subjects found that those receiving the intervention had greater activation, although outcomes such as ED revisits were not reported. Finally, the concept of a geriatric ED has received much attention in discussions on how to improve care for older adults in the ED. 3, 40 Although this concept has face validity, the only study assessing outcomes found only a negligible reduction in the ED revisit rate. 41 Our approach of delivering the ED-to-home CTI program using community paramedics is novel. Community paramedics have already acted to deliver acute illness care, to screen for conditions, and to help people navigate the healthcare system. [42] [43] [44] [45] To our knowledge, this is the first use of community paramedics in the CTI coaching role, suggesting that an additional type of healthcare provider may serve successfully as a CTI coach. Given their presence in most communities, the availability of paramedics to provide these services adds to the ability to deliver the ED-to-home CTI program in underserved communities. 46 Through our experiences in developing and implementing the ED-to-home CTI program, we have found 4 important things that must be considered. First, community paramedic coaches must be chosen for their commitment to the program and the approach. They then require training to deliver the CTI services, which differ significantly from the typical services that EMS providers offer. Although we did not experience significant challenges with this frame shift to coaching, an organization replicating our approach should be cognizant of this potential challenge and ensure careful selection of coaches such that the knowledge, skills, and attitudes of those placed in this role are sufficient to ensure success of the program. Additionally, future iterations of this program should consider using EMS providers with alternate certifications, because their EMS training may be sufficient, would reduce costs, and would make the program easier to implement more broadly in communities with fewer paramedics, such as rural settings.
Second, the ED-to-home CTI program must work closely with EDs and health systems to establish an efficient process of identifying participants, presenting the program, communicating the necessary information to the coaches, and notifying primary care providers. Likewise, we recommend working with strong EMS agencies with a commitment to community paramedicine training and programs. This mission alignment will help overcome the inevitable challenges that arise in any novel endeavor. For instance, in this study, research assistants scheduled home visits. This scheduling process will be a challenge without close collaboration between researchers and EMS agencies. Third, delivering the CTI program involves significant effort; each person requires almost 3 hours of coach time, including preparation and travel. Although leveraging the existing EMS infrastructure may reduce the cost of the ED-to-home CTI program, the cost will remain significant and pose a major challenge, even if insurance plans agree to cover the service. We hope our research can help target individuals most able to benefit from this program. To manage costs and maximize the number of people who can benefit from services, efficiency needs to be maximized. For instance, the CTI program is based on a home visit, and the coaches for this program feel strongly about the value of the home visit, reporting that a telephone call could have been substituted for it only 9% of the time. In future work, we need to consider whether a home visit is necessary for all individuals or whether a telephone call or video conferencing would suffice, given local circumstances and goals.
Finally, if we demonstrate that a community paramedic-delivered ED-to-home CTI program is effective, sustainability will be a major consideration for those establishing similar programs. We recommend working closely with local funders, including insurers and accountable care organizations. These groups will accrue cost benefits and may express willingness to serve as future funding resources for such programs.
Limitations
Although we document the feasibility and acceptability of an ED-to-home CTI program delivered through community paramedics, we do not demonstrate effectiveness. Also, this program took place in 2 mid-sized communities, and it may have limited generalizability to other communities (e.g., rural, large urban cities), populations (e.g., homeless, institutionalized), or interventions, as well as to other types of coaches.
Conclusion
This program addresses the critically important need to improve the ED-to-home transition by translating the validated hospital-to-home CTI to a new setting. By leveraging community paramedics as CTI coaches, we demonstrate a model of care with characteristics to enhance implementation in a difficult transition period and in communities with limited healthcare resources. Sponsor's Role: The sponsor had no role in the design, methods, subject recruitment, data collection, analysis, or preparation of the paper.
